This is an attempt to describe and explain some of the forms of bladder dysfunction which are encountered in a long-term orthopedic hospital. Some patients present with acute retention but many appear with 'incontinence' which is often overflow. Initially many are catheterized and it is helpful in subsequent management to know if the bladder distension was painful or painless and what was the volume of the residual urine.
Physiology
Normal micturition occurs as a spinal reflex in the sacral cord, facilitated or inhibited by control from the pons, hypothalamus, mid-brain and cortex. Certain facts, discovered in many cases over fifty years ago, are only now being generally publicized and are at last squeezing out some of the myths which have been perpetuated in the textbooks.
The act of micturition is entirely a function of the parasympathetic system. The sympathetic system does not relax the internal sphincter because there is no such thing anatomically as an internal sphincter muscle (Kohlrausch 1854, Wesson 1920 ) and because the sympathetic system is in no way necessary or active during normal micturition (Mosso & Pellacani 1882) .
The internal meatus is normally closed by the passive elastic tension in the proximal urethra and is pulled open by the contraction of the detrusor muscle fibres attached to the bladder neck in a way reminiscent of the cervical os being opened by the uterine muscle at parturition (Lapides 1961) . Muscular activity is required to void but not normally to retain urine. The proximal urethra lies above the pelvic diaphragm and is, therefore, intra-abdominal; a rise in intra-abdominal pressure increases the urethral resistance at the same time as it raises the intravesical pressure (Enhorning 1961) . The pressure gradient between bladder and urethra is, therefore, not altered by changes in intraabdominal pressure.
The external sphincter muscle, although found to be in a state of tonic contraction in a patient at rest (Basmajian & Spring 1955) , does not normally contribute to continence because urine is arrested at the internal meatus and not halfway down the urethra. The 'sphincter' mechanism acts, therefore, at the internal meatus even though there is no muscular internal sphincter.
Normal micturition both occurs and does not occur as a result of a balance of forces between the intravesical pressure developed by detrusor contraction and the resistance in the urethra comprising length and diameter of the tube, the wall tension, the turbulence of the flow and possibly the jet effect at the external meatus. The detrusor power depends on the initial fibre length before stimulation but, because the intravesical pressure varies directly with the bladder wall tension and indirectly with the radius (law of Laplace), the pressure developed is virtually constant for different volumes in the bladder at the onset of micturition (von Garrelts 1957). However, if the bladder is allowed to overfill the fibres will be overstretched and will not contract efficiently on stimulation, with a consequently low intravesical pressure and, often more important in males, insufficient power to pull open the normal internal meatus, leading to retention.
The detrusor muscle of the normal bladder maintains its contraction until the bladder is empty, apparently from a second reflex arc whose afferents are stimulated by urine flowing down the urethra. But even the normally innervated detrusor may fatigue before voiding is complete if it is acting against an increased urethral resistance, and there will then be residual urine (Claridge & Shuttleworth 1964) ; if this second reflex arc is interrupted by a nerve lesion obviously incomplete emptying is to be expected.
There are 3 different types of bladder dysfunction: Mechanical obstruction to outflow; overstretched bladder syndrome; neurogenic bladder disorders.
Mechanical obstructions occur mostly in elderly men who have been getting early prostatic symptoms before being admitted to hospital. The recumbency forced on some younger patients by Section ofOrthopwrdics orthop2edic disease does occasionally bring to light hitherto silent cases of Marion's disease or congenital urethral stricture.
Overstretched bladder syndrome: This condition is common and widely recognized but seldom given the dignity of an official title. A patient, urologically perfectly normal, is immobilized either by pain or heavy sedation so that his, or more frequently her, bladder becomes overdistended. When micturition is attempted it is either impossible or more commonly incomplete: dribbling incontinence with or without infection subsequently occurs. Some cases recover spontaneously as the residual urine is whittled down by an ever shortening detrusor muscle but those who become infected usually persist until more active treatment is undertaken. The failure in these patients is due to detrusor muscle overstretch resulting in inefficient contraction, a low intravesical pressure during voiding and fatigue setting in before micturition is complete. All that is necessary is a short period of catheterization and the earlier it is instituted the shorter it may be. A single catheterization will usually suffice at twenty-four hours followed by two-hourly micturition by the clock. A bladder distended for more than three days is better drained for forty-eight hours.
Neurogenic Bladder Disorders Classification of the various types of neurogenic bladder has often only made the subject more confusing. The terms automatic and autonomous give a functional description to an anatomical lesion and, as many lesions are incomplete, they seldom give identical functional patterns. The terms upper and lower motor neurone lesion have been used but these, too, are confusing because in fact the lower motor neurones referred to are preganglionic parasympathetic fibres. Moreover this description takes no account of the sensory nerve damage which is almost as important as the motor loss in a largely reflex activity such as micturition.
Bladders have been classified as being high or low pressure, which is an attempt to get away from the anatomical lesion and concentrate on the functional disability. Unfortunately some high pressure bladders empty too freely while others appear to be obstructed, and some low pressure bladders are totally unable to retain urine because of urethral incompetence. An essentially practical classification based largely on the result of radiological investigation is much more useful than any of the above. A neurogenic bladder is a disability in only two ways: it is often harmful to renal function, and it makes many patients socially unacceptable.
Although the latter may seem the more important disability to the patient, to the surgeon the potential danger to life of the former requires first consideration. This classification depends, therefore, on the degree of back pressure changes in the upper urinary tract: (1) Neurogenic bladder without residual urine. (2) Neurogenic bladder with residual urine. (3) Neurogenic bladder with back pressure. (4) Overflow incontinence. On this basis a logical plan of management can be devised, although in every case further consideration must be given to: the prognosis of the neurological disease; the patient's sex; the presence of infection. Because a patient may move insidiously from one category to another, urological followup is essential.
Catheters: Patients who cannot pass water or have overflow incontinence require catheterization and, although there are certain theoretical advantages to intermittent catheterization, modern plastic materials, staff shortages and equally sound theoretical disadvantages cause most urologists to employ continual urethral drainage with one of the smaller Gibbon plastic catheters. They have at least four advantages over the Foley balloon catheters: because of the absence of a double channel the lumen is bigger and a smaller size can be used; the material is less irritating to the mucosa than latex; a Foley balloon always causes cedema of the bladder mucosa, which may obstruct the internal meatus; calcification, which may occur on the balloon, may be shed into the bladder on deflation and form the nidus for a bladder stone.
Drugs: On the whole drugs are disappointing in the management of functional bladder disorders, apart from antibiotics. Carbachol occasionally helps to fortify the power of contraction of an overstretched bladder or to precipitate a spontaneous detrusor reflex; Banthine and Pro-Banthine are sometimes successful in patients with no residual urine and uncontrollable urgency incontinence; they will also abolish painful bladder spasms caused by an indwellingcatheter. Lisidonil, which is not at present available in this country, has been used in Scandinavia with considerable success for treating multiple sclerosis patients with hyper-irritable bladders.
(1) Neurogenic without residual urine: These patients usually have incontinence either consciously or unconsciously. Children below 5 years can be managed in nappies. Over this age, if there is extensive congenital neurological damage, it is probable that upper tract damage will eventually ensue and there is a good case for early diversion by means of an ileal conduit. In adults much can be done by efficient training of the patient to void at regular intervals and by cutting down fluids in the evening. Antidiuretic hormone in the form of pituitary snuff may be taken at night. Incontinent men can manage very successfully with a modern appliance and frequently do best with an incontinence bag by day and a Cunningham clamp at night. Females are not so fortunate and may require diversion even in the absence of progressive back pressure. An operation devised by Griffiths (1960) , in which the urethra is cored out and transplanted to appear just above the symphysis pubis where a collecting apparatus can be worn, is useful in thin women.
(2) Neurogenic with residual urine: Uninfected residual urine which is not increasing may be perfectly acceptable and is usually found in patients who have a reflex bladder and in those with sacral cord or pelvic nerve lesions who assist bladder emptying by manual compression. In some the residual urine may be reduced and the voiding capacity increased by reducing the urethral resistance surgically; often such measures actually reduce the amount of incontinence, as the bladder accepts a larger volume of urine before it leaks.
If the urine is infected or ureteric reflux is present, an attempt to reduce the residual should always be made. Long-term treatment with antibiotics, such as sulphonamides, nitrofurantoin and nalidixic acid, are also helpful in controlling infection. In the first place bladder neck resection is usually performed but where there is evidence of obstruction at the level of the external sphincter, transurethral sphincterotomy is the correct procedure. Pudendal neurectomy will also abolish external sphincter spasm but unfortunately usually leads to impotence.
(3) Neurogenic with back pressure: Upper tract dilatation is always a matter for concern as it inevitably leads to progressive impairment of renal function, especially in the presence of infection. Back pressure sometimes results from ureteric reflux but in cases of neurogenic bladder this is seldom amenable to surgical correction. Men with back pressure changes are better off if they can be rendered totally incontinent by resection or external sphincterotomy because they can be fitted with an efficient incontinence apparatus.
Unfortunately the incontinent woman is not socially acceptable and some alternative method of drainage is necessary. An ileal conduit is undoubtedly the most efficient method but may be rather a formidable undertaking in the old and weak. Indwelling urethral catheters are often use-ful in the aged but leakage around the catheter may occur. The Portsmouth catheter, which has 2 balloons one of which lies inside the bladder and the other at the external meatus, sometimes overcomes this problem.
(4) Overflow incontinence: This condition is unacceptable in either sex and as in longstanding cases the bladder may be stretched and fibrous it will never empty efficiently. Resection may be worth trying but is often disappointing and diversion is the only alternative to an indwelling catheter. Again an ileal conduit is often the best method but in some cases a vesicostomy may be formed in which a tube of bladder is brought to the surface and urine is collected in a suprapubic bag.
Suprapubic catheterization is usually a last resort, as it inevitably leads to an untreatable chronic infection and often to stone formation in the bladder even if the tube is changed weekly and the bladder frequently irrigated.
Attempts are being made both to assist bladder emptying and to improve the performance of the sphincter apparatus by means of electrical stimulation through implanted electrodes and some encouraging experiments have been made. Unfortunately it is still difficult to confine the stimulation to the detrusor muscle and the obturator nerves appear to be more receptive to stimulation than the bladder. Undoubtedly some progress will be made in this field in the future. It is obvious that whatever treatment is undertaken the end result must be viewed very carefully in the light of the physical capabilities of the patient: an efficient ileal spout is not of much use to a patient who cannot manage to handle the collecting apparatus and a minor degree of urgency may be incapacitating to a woman who cannot get herself quickly to a lavatory. Time spent in hospital is time wasted and it may be better to settle for second best in order to get a patient with a short life expectancy rehabilitated and back home quickly.
